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Nasopharyngeal continuous positive airway pressure
(nCPAP) ventilation constitutes a form of ventilatory
support which is intended in premature infants to either
prevent endotracheal intubation and ventilation altogether
(1) or to facilitate early extubation and prevent alveolar
collapse during the first days of life. Although controlled
trials failed to establish the ecacy of this treatment
modality in extremely low birth weight (ELBW) infants,
nCPAP is frequently used for this purpose (2,3). High-
frequency ventilation (HFV) has been shown to achieve
excellent CO2 removal with tidal volumes less than the
volume of the dead space (4).
Case report
A 560 g male infant was born at 24 weeks of gestation to a
31-year-old Gravida III, Para I. Delivery was performed by
Caesarean section due to maternal vaginal haemorrhage
and prolapse of the amniotic sac. The mother received a full
course of antenatal steroids (twice dexamethasone
8mgday71 i.v.). Initially the ventilatory support consisted
of nCPAP with only minimal oxygen requirements. Within
the first 24 h of life recurrent apnoea with subsequent
bradycardia and a newly diagnosed intraventricular hae-
morrhage (bilateral grade III) made intubation and
mechanical ventilation necessary. Although the infant had
no primary pulmonary pathology he required mechanical
ventilation on several occasions within the first 3 weeks of
life. The intraventricular haemorrhage (IVH) was compli-
cated by the development of a post-haemorrhagic hydro-
cephalus; the subsequent external drainage led to an
episode of ventriculitis. On several occasions abdominal
distension occurred, which led to perforation requiring
surgery at the age of 15 days. The experimental treatment
with HFV by the means of a tube in a nasopharyngeal
position was applied on day 24 of life. The condition of theReceived 18 February 2000 and accepted 30 May 2000. Published
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X-ray showed no signs of chronic lung disease nor any
other pathology, there was a certain chronic retention of
CO2, with compensated blood gases at PCO2-levels of
60mmHg. Following elective extubation rapid CO2 reten-
tion threatened to lead to re-intubation immediately during
conventional nCPAP. Since extubation was achieved
directly from HFV and CO2 exchange was easily feasible
with this mode of ventilation, the re-initiation of HFV with
a different tube position appeared reasonable. During
nasopharyngeal high-frequency ventilation (nHFV) the
same level of mean airway pressure (MAP), as previously
applied during HFV, was maintained. The ventilatory
support was provided by a Babylog 8000 ventilator
(Draeger, Luebeck, Germany) with an integrated HFV
option. This ventilator is a flow interrupting device, which
requires high inspiratory flow rates (up to 30 lmin71),
oscillations are created by an expiratory valve. Settings
were: MAP 7mbar, amplitude 100%, FiO2 0?24. These
settings are in line with the standard recommendations of a
required mean airway pressure of 1–2mbar above that used
during conventional ventilation (5). As is evident from the
FiO2, oxygenation of the infant was easily achieved. In
order to ensure the maximal CO2 removal, amplitude was
chosen at the highest setting (100%, which is not
convertible to levels of mbar). Shortly after the initiation
of nHFV PCO2 decreased from 92mmHg to levels between
63 and 67mmHg (see Fig. 1). Monitoring of PCO2-levels
was performed by a transcutaneous probe, which was
calibrated in vivo following serial arterial blood gases taken
from an indwelling arterial line. This effect was sustained
for approximately 24 h, when further management con-
sisted of conventional nCPAP. Carbon dioxide levels at
that stage were consistently around 60mmHg, the resulting
pH was between 7?23 and 7?27 without the presence of a
metabolic component. Ultimately re-intubation was
avoided by the use of this treatment regimen.
Discussion
In an extremely low birth weight infant we have shown the
successful management of post-extubation CO2 retention
by the use of high-frequency ventilation applied with a
nasopharyngeal tube position.
Only recently a comparable effect has been shown in a
group of premature infants with a variety of respiratory# 2000 HARCOURT PUBLISHERS LTD
FIG. 1. PCO2 (—*—) and pH (— —) prior to and following extubation and the initiation of nHFV during the first 30min
and at 24 h.
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average birthweight of 1010 g and a gestational age of 29
weeks, but none of these infants was of a comparable
weight or maturity to the premature infant described by our
report. Van der Hoeven et al. (6) conclude from their study
that nHFV can successfully reduce PCO2 in neonates with
moderate respiratory insuciency and could be used to
reduce the need for endotracheal mechanical ventilation.
A substantial number of infants with a gestational age of
less than 25 weeks are not ventilated due to an underlying
respiratory distress syndrome (RDS), but because of an
insucient respiratory drive or muscular fatigue due to a
lack of caloric intake (7,8). Thus, following extubation,
superficial and shallow breathing can easily result in CO2
retention and respiratory acidosis. Whereas oxygenation
can be suciently influenced by changing the level of
positive end-expiratory pressure (PEEP) with the use of
conventional CPAP, ventilation is predominantly affected
by the initial alveolar recruitment. With higher levels of
flow during CPAP ventilation may deteriorate further. The
motivation to apply HFV with a nasopharyngeal tube
position consists of its separate effects on oxygenation and
ventilation (4). Oxygenation would be expected to remain
unaffected with the change from nCPAP to nHFV. On the
other hand we hypothesized that ventilation would benefit
from HFV provided the flow with its amplitude could
be directed through the vocal cords and towards the alveoli.
For the ecacy of ventilation it may play a crucial
role if the nasopharyngeal tube points towards the
tracheal opening or predominantly towards the oesopha-gus. Therefore nHFV may not necessarily be feasible with
nasal prongs even if the same ventilatory device is applied.
In order to ensure tracheal ventilation we placed the distal
end of the tube at a distance of approximately 1 cm from
the vocal cords.
The fact that bacterial colonization of foreign material
positioned within body cavities takes place as a function of
time would additionally favour a nasopharyngeal tube
position. Several studies have shown a positive correlation
between the length of intubation and bacterial colonization
and infection of the lower respiratory tract (9–15).
We conclude that high-frequency ventilation with a
nasopharyngeal tube position can be feasible and ecient
in the treatment of an extremely low birth weight infant. At
least for a brief period of time, ventilation can be
substantially improved, thus avoiding re-intubation. In
cases of apparently failed extubation in ELBW infants this
therapeutic approach should be considered.
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